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3,707,416 FIGS. 4 and 5 show respectively a star plate and a ring 

SKEWED BILLETS FOR MAKING plate as employed in the process of the invention. 

Edward J. Steveni lSKE, MhE assignor to Mfn- JS'^Th^Sf^^l^nl^ 
= Mining and Manufactaring Comply, St Pan!, 6 *™J ° f to mvenbon ^ ^ asym " 

Filed Oct 30, 1970, Ser. No. 85,492 Referring to FIG. 1, which is somewhat diagrammatic 

Int. CL B32b 31/00; B44f 1/00 and to scale, there is shown the manner in which 

U.S. CI. 156—196 8 Claims billet 10 on shaft 12 comprising disks 14 having the 

opaque surfaces (represented by the lines) alternating 

10 with clear portions is positioned for the process of the in- 

ABSTRACT OF THE DISCLOSURE vention. The slight space 31 at the edges of the billet is 

Method and apparatus are described for forming a present because of removal of a nonadherent wrapping, 

skewed billet from coated film mounted around a shaft e *-\ polytetrafluoroethylene, which is present during for- 

and deformed so that the transverse coatings assume coni- mation of the billet and is removed so that positioning in 

cal forms with angles of 5° to 50°. W tne consUaining means which is mold 28 is facilitated. 

The billet is not cooled before assembling as shown and 

— — _ ease of handling is therefore desirable but not indispensi- 

ble. One end 16 of the shaft is shaped with a flattened 

*• t * * * . side 15 to permit grasping in the matins chuck of a lathe 

ims invention _ relates to a process tor producing 2Q (not show i } ^ 

is provided with central hole 20 for the 

S^^iSK? J^^A^JSl ^ / Emission of a finger heater 11 and the other end 18 is 
S d f^°° J* iSSSLStn^SSl J^SS threaded - Hole 20 is tbreadcd for attachment of an eye 

!n™£n Kite JJLf ETFZSL? WSSJK for *** 12 and biUet 10 as needed dorta s *» 

mvenuon further relates to the process for producing r0 ^ f ft mventioiL Fin heater u havin ^ 

SSaeTy &£L? ^ ^ ^ t0 25 *?• 22 ft *^ an d Pas f ihrougLnper 

The product of Lvered films hy skiving of billets SS^^Si^^^^ 

of plastic material having transverse opaque layers is de- tL - A * 01 - ni -„ mif t i n,- ^~tn«. ■ i- !i Jul 

c ?un* tt q Do* -s tso t« „,,vu « *ul °y retaining nut 13. The structure (not shown) is of the 

make an angle of 0 ±3 with the perpendicular to the ^ fl t £ circulating steam n,,^ ft™ M 

film and are transparent when viewed dowdy. Such bdlets As ^^.j for £ s of & j n g ven ^ Jrs 

are composed by mounttng layers of transparent film of star ^ rin steel disk P 3,, ^ 38 (shown to ^ 4 

coated on one surface with a contrasting, suitably opaque ani5ota thickness of about 0.03 inch. (0.75 mm.) are 

S %£$£^^^^ 35 P0*ton«l above and below the billet with slob starred. 
Witn suitable care in the production, the majority of the T _ ,v;„ „,.,, . , . 

product has zero degree louvers with a variation of +3 \ ? * "IIS?' ^ of «~ 1 slots m 0 her 
P For some purpose?* is deshlblc to tov^ louvers wh ch J£ ^^ZEtffi^? f ?r fessured.smbu- 
form an angle of 5" to 50° with a perpendicular so that ^^ZJ^^^Tl^ °1 ™ . P ^ 
the film is transparent at angle with the perpendicular 40 T ™ f 1 ^ mClud ^ , be ? we ? , th f, b 'S et a " d 
from one direct hue but «r from another dlection. Fur- 4 ° h = st ^ * " ? '7 ft**, V, ** 
thennore, it is desirable that this angle be held reasonably f ch , (3 t0 5 mm,) *' ck ? lnsert , ed at *? ! op be l ow 
constant 'throughout considerable a!eas of such material ^^^1^ ^ ^ ?*, ° f k™" 
as otherwise the area win have a peculiar, somewhat 'ifl*'™ "JT^t • b ^ om . ^, edlateI y abo , ve 
blotchy appearance and wfll not all be nseab e for many M ^?™Zl* ? h To . mullmze K heat / ,^l s i lt » de : 
purposes. Sich sheets are conveniently described as asym- 45 Zft^Z^^^u™* 1 " •** c« ^ « 
meirically transparent and the angle which the louvers and ~ OT ^ ? 2 -, Altb ? ueh P J eC< 1 1° and . S2 
make with the perpendicular to the plane of the film is ma y mcl " de port,ons i * e ™&. oi * e eomcal 
herein termed the angle of asymmetry. portI ° n °f eacb ° f th ? cones «sed together in given opera- 
It is an object of this invention to produce louvered Kn ^on (male and female cones) wfll be the same and may 
films having uniform angles of the louvers from vertical 60 / »° about 45° and preferably m the 
which are asymmetrically transparent. A further object of ^^JV^L^^S ?u ^ m 8 u ° f SF aa ? n l 
the invention is to produce a billet which can be skived f." 8 ^,? *' fin,sbed fi c to .; ^? th sh ?"! d be . wrthm ab ? ut 
to give film having canted louvers. Another object is to I . of the rt , sam « angle - Suitable variations in positiomng 
produce a skewed billet Other objects wfll become ap- « **« ° n t . th \ shaft ma y be re ,1 u ' red Md threading at the 
parent from the description hereinafter. 55 end ° f ** , sha *L ma y ^ *° be **vr for cones with 
In accordance with the objects of the invention, it has f eater angl f - 7»* sho , wn m tte *»wing» (50 and 52) 
been found that by novel process technloues in the mold- ba y e I an 20 ™* ■» representative. Heat is pro- 
ing of an integral cylindrical billet of thermoplastic poly- y lded . «ton»Hy » b»|et mold 28 by steam jacket 26 
mer having regularly alternating thick clear laminae and „„ (b f v "l! »*« ^ shown). Bdlet mold 28 has 
relatively thin contrasting laminae transverse of the axis 69 polytetrafluoroefliylene hner 30. lie rods 42 and upper 
of said billet, which would otherwise give a normal zero ">taiwng P^te > 46 secure billet mold 28 on stand 40 which 
degree louver, it is possible to skew the billet so that when latter " attach ed by tie rods 45 to the base of pressure 
skived it yields the desired canted louvers having asym- mea . n3 . ( not shown) acting through piston 60 against upper 
metric transparency. This process is effected by putting retaining plate 46 as compression means exerting con- 
suitable male and female conical shims in the mold at the 65 tinuous longitudinal pressure on billet 10. The stack of 
top and the bottom of the formed billet such that the pres- o^ 14 is separated from upper retaining plate "46 by 
sure means exerts a longitudinal deformation uniformly insulation 48 and female pressure cone 50. Pressure is 
in the billet. The process of the invention is more readily exerted from below by male pressure cone 52 separated 
explained by reference to the drawings wherein: by further insulation 49 from ram plate 54 which is also 
FIGS. 1, 2 and 3 show successive stages in the process 70 separated from piston 60, acting through opening 44 in 
of the invention by which a billet is skewed, stand 40, by insulating shim 58. The pressure cones fit 
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tightly around shaft 16 and male pressure cone 52 and 
pressure plate 17 are prevented from slipping from the 
lower end of shaft 12 by nut 19. 

It will be seen that, at temperatures at which the poly- 
mer of billet 10 becomes thermoplastic, force applied 5 
from piston 60 will force shaft 12 and adherent disks 14 
upward while deforming plates 32, 34, 36 and 38 into the 
shapes of the pressure cones. This is further illustrated 
in FIGS. 2 and 3. 

In FIG. 2, shaft 12 and adherent polymer of the billet 10 
has been displaced approximately half the distance nec- 
essary using a 20° cone which is necessary for obtaining 
20° angle of asymmetry in the film skived from the 
skewed billet The completion of displacement or skewing 
is shown in FIG. 3. The indicia in FIG. 2 are identical 15 
with those in FIG. 1, but for convenience only the per- 
tinent central portions of the apparatus are shown and 
the shaft is not shown in cross-section. 

For completion of the process, after deformation has 
proceeded so far that substantially no space remains be- 20 
tween the pressure cones and ring and star 32 and 34, it 
is most satisfactory to disassemble the apparatus without 
permitting appreciable cooling and insert four silicone 
rings 33, 35, 37 and 39 as shown in FIG. 3 in place of the 
ring and star disks 32, 34, 36 and 38 of FIGS. 1 and 2. 25 
The whole is reassembled and pressure reapplied until no 
further displacement can be observed. These rings which 
are about %2 inch (0.8 mm.) thick and about Y* inch 
(6.5 mm.) wide, prevent extrusion also known as "flash- 
ing" of polymer into the spaces between the pressure cones 30 
and the shaft or the wall of the mold. Alternative means 
for accomplishing the same result are, of course, equally 
applicable. 

Referring to FIGS. 3 and 4, these show examples of 
star and ring disks 32 and 34 and hence are illustrative 35 
also of star and ring disks 36 and 38. In the case of the 
thick disks 32 and 34, the continuous non-slotted portion 
is about VA to about 3 times the thickness. For example, 
25 and 27 in those shown are about Ya inch (6.5 mm.) 
wide and will obviously be made no heavier than can be 
deformed with reasonable forces for the particular mate- 
rial used. In the case of the thinner disks 36 and 38, the 
non-slotted continuous portion will be from about Y& inch 
(3 mm.) up to about % inch (10 mm.) and in those used 
as described are Ya inch (6.5 mm.). The slots separating 45 
the lobes of the star disks are wider at the periphery than 
toward the center by an amount sufficient so that expected 
deformation can occur without interference between ad- 
jacent lobes. The number of lobes may be from 5 or 6 
upward to about 12 as shown or more but very large 50 
numbers are not necessary. The holes in the thin ring 
disks are rather larger in diameter than those in the thin 
star disks but this is not critical to the invention. 

In a typical process of the invention, after the billet 
is formed using both a wrapping and end covers of poly- 65 
tetrafluoroethylene (about 0.1 mm. thick) and is molded 
at the appropriate temperature, e.g„ at 240° F. (115° C), 
for cellulose acetate butyrate it is quickly reassembled 
with pressure distributing means, e.g., star and ring disks 
as described and male and female pressure cones as de- 60 
scribed and deformed at the same temperature under suf- 
ficient continuous force to give about 3.3 mm. longitudinal 
displacement per hour. The exact rate is not critical but 
much slower is tedious and too fast may result in undesir- 
able distortion of the billet After substantial conformity 05 
to the cones has been achieved using the metallic star and 
ring disks the assembly may be dismantled and antiflash 
means, e.g., silicone rings, inserted and pressure continued 
at the appropriate temperature. It is found that the poly- 
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mer of the billet retains some memory of previous shapes 
and is advantageously subjected to a period of heating 
above the temperature to be adopted for skiving. In the 
case of a cellulose acetate butyrate billet, a cycle of 6 
hours at 300° F. (150° C.) while maintaining about 10 
p.s.i. pressure is sufficient because skiving is normally per- 
formed at temperatures not much above that tempera- 
ture. Cooling is done gradually first for a period of a 
few hours at an intermediate temperature, e.g., 3 hours at 
235° F. (113° C.) and 10 p.s.i., and then stopping heat- 
ing while maintaining pressure until the billet has cooled 
to about 50° C. 

Skewed billets of other thermoplastic polymers are 
made similarly such as from polycarbonates, polyvinyl- 
butyral and others which are processed as will be evident 
at somewhat different temperatures from those employed 
above with cellulose acetate butyrate. 

Skiving of the skewed billet produced as described 
above by the process of U.S. Pat. 2,524,789 provides a 
film as shown in FIG. 6 having clear portions 132 and 
louvers 134. 

What is claimed is: 

1. A process for the production of a web of asym- 
metrically transparent plastic film from an integral cylin- 
drical billet of thermoplastic polymer having regularly 
alternating relatively thick clear laminae and relatively 
thin contrasting laminae transverse of the axis of said bil- 
let, comprising the step of skewing said billet by longi- 
tudinal continuous pressure in a circumferentially re- 
strained mold between a pair of male and female cones 
having essentially the diameter of said billet and an angle 
of from 5° to 50°. 

2. A process according to claim 1 wherein staggered 
pairs of relatively thin star and ring disks having at least 
5 lobes are interposed at the ends of the billet and the 
respective male and female cones together with a rela- 
tively thick star disk at one end and a relatively thick 
ring disk at the other end positioned between said cones 
and said pairs of relatively thin disks. 

3. A process according to claim 1 wherein flashing of 
polymer from the billet around the cones is prevented by 
antiflash means. 

4. A process according to claim 1 wherein skewing is 
carried out at a first temperature under pressure and 
heating is continued at a higher temperature under pres- 
sure for a time sufficient to reduce plastic memory in 
said billet. 

5. A process according to claim 4 wherein the thermo- 
plastic polymer is cellulose acetate butyrate and con- 
trasting layers are black pigmented, the first temperature 
is about 140° C. and the higher temperature is 150" to 
160°. 

6. A skewed billet produced by the process of claim 1. 

7. A skewed billet produced by the process of claim 4. 

8. A skewed billet produced by the process of claim 5. 
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